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SEQUENCE LISTING 

<110> Dan Nilsson 

Thomas Janzen 
<120> Method of preventing bacteriophage 
infection of bacterial cultures 

<130> 21134 PC 1 

<150> PA 1998 00878 

<151> 1998-07-03 

<150> US 60/091,735 

<151> 1998-07-06 

<160> 6 

<170> FastSEQ for Windows version 3.0 

<210> 1 
<211> 32 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> PCR-primer for the construction of plasmid with 

deletion in thyA from strain CHCC373 
<400> 1 

tataatctgc agggtcacac tatcagtaat tg 

<210> 2 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR-primer for the construction of plasmid with 

deletion in thyA from strain CHCC373 
<400> 2 

tattttaagc ttcacagtct gctattttga ttc 33 

<210> 3 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR-primer for the construction of plasmid with 

deletion in thyA from strain CHCC373 
<400> 3 

taaattaagc ttcgcagaca agatttttaa ac 32 

<210> 4 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR-primer for the construction of plasmid with 

deletion in thyA from strain CHCC373 
<400> 4 

atttaagtcg acggctcata gtccacaagt tc 32 

<210> 5 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequencing primer used for the verification of the 
construction of plasmid with deletion in thyA from 
strain CHCC373. 

<400> 5 
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<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequencing primer used for the verification of the 
construction of plasmid with deletion in thyA from 
strain CHCC373. 

<400> 6 

gcttcgattt tagtatatgg 20 



<210> 7 
<211> 4815 
<212> DNA 

<213> Lactococcus lactis subsp. cremoris 
<213> STRAIN: MG1363 
<400> 7 

TATCTCGCTA AGTTAGGAGA ATAAG ATG ACA AAA GTA AAT TCA CAA AAA TAC 52 

Met Thr Lys val Asn Ser Gin Lys Tyr 
1 5 

AGT AAA GCT TTA CTT GAG GTC GCC CGA GAA AAA GGA CAA CTT GAA GCA 100 
Ser Lys Ala Leu Leu Glu val Ala Arg Glu Lys Gly Gin Leu Glu Ala 
10 15 20 25 

ATT CTT ACT GAA GTT AGC GAA ATG ATT CAG CTT TTC AAA GAA AAT AAC 148 

lie Leu Thr Glu val Ser Glu Met lie Gin Leu Phe Lys Glu Asn Asn 

30 35 40 

TTA GGT GCT TTT TTA GCA AAT GAA GTT TAT TCA TTC TCT GCT AAA TCT 196 

Leu Gly Ala Phe Leu Ala Asn Glu val Tyr Ser Phe Ser Ala Lys Ser 

45 50 55 

GAA TTG ATT GAT ACT TTG CTT CAA ACT TCA TCA GAA GTG ATG TCA AAT 244 
Glu Leu lie Asp Thr Leu Leu Gin Thr Ser Ser Glu val Met Ser Asn 

60 65 70 

TTC CTG AAT ACT ATT CGT TCT AAT GGA CGT CTA GCT GAC CTC GGA GAA 292 

Phe Leu Asn Thr lie Arg Ser Asn Gly Arg Leu Ala Asp Leu Gly Glu 

75 80 85 

ATA CTT GAA GAA ACT AAA AAT GCA GCA GAT GAC ATG TTC AAA ATT GCT 340 

lie Leu Glu Glu Thr Lys Asn Ala Ala Asp Asp Met Phe Lys lie Ala 
90 95 100 105 

GAC GTT GAA GTT GTT TCA AGT ATT GCA TTG TCA GAA GCT CAA ATT GAA 388 
Asp Val Glu val val Ser ser lie Ala Leu Ser Glu Ala Gin lie Glu 

110 115 120 

AAA TTT AAA GCA ATG GCT AAA TCA AAA TTT GAT TTA AAC GAA GTA ACA 436 

Lys Phe Lys Ala Met Ala Lys Ser Lys Phe Asp Leu Asn Glu val Thr 

125 130 135 

GTA ATT AAT ACA GTC AAT GAA AAA ATT CTC GGA GGA TTC ATT GTG AAC 484 
Val lie Asn Thr val Asn Glu Lys lie Leu Gly Gly Phe lie Val Asn 

140 145 150 

TCT CGT GGA AAA ATT ATT GAC GCC TCA TTA AAA ACA CAA TTG GCT AAA 532 
Ser Arg Gly Lys lie lie Asp Ala Ser Leu Lys Thr Gin Leu Ala Lys 

155 160 165 

ATC GCC GCT GAA ATC CTC TAATCAGGAT AGAAAAATTT TCTTCCTTTG 580 

lie Ala Ala Glu lie Leu 
170 175 

TTAAAAACTT AGTGGAGAAT TTTTCAAACT CAAACTGTTA AACTTTTGAA AACATGCAAA 640 
GGTAATTTTA AAACTTGCTT ATTCATGCTC AAAAAGTATA ACTGCAGTTT AAAGCTAAAT 700 
AGCCTTGAAC TAGTAAAAAA TTTCTAGAAG GGAGCATATT T TTG GCA ATT AAA 753 

Leu Ala lie Lys 
1 

GCT AAT GAA ATC AGC TCA CTG ATT AAA AAA CAA ATT GAA AAT TTC ACA 801 
Ala Asn Glu lie Ser ser Leu lie Lys Lys Gin lie Glu Asn Phe Thr 
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A i 1' 

ATT 


CTA 


AAA 

AAA 


GCT 


GTA 


GGA 


A 1 \j 


TAT 
1 A 1 


/"A A 

LAA 


AAT 

AA 1 


xX j3 


Asp 


Gin 


va 1 


G ly 


/-Til 

G 1 U 


1 1 e 


1 1 e 


Leu 


Lys 


A 1 a 


Va 1 


G 1 y 


Met 


Tyr 


/-I n 

G 1 n 


Asn 




150 








ICC 

Idd 








IbU 










GAG 


CTT 


1 1 1 


GAT 


GAA 


CTT 


TAT 


GTG 


TGT 


TAC 


AAT 


CAT 


A "T" 

CAT 


All 

ATT 


AAT 

AA r 


AG 1 


xzux 


Gl U 


Leu 


Phe 


Asp 


G lu 


Leu 


Tyr 


Va 1 


cys 


Tyr 


Asn 


Hi S 


Hi s 


xl « 

1 1 e 


Asn 


Ser 










170 






1 7 C 
1/ I) 










ion 






TTG 


TTT 


TGT 


GAA 


GTT 


TGT 


GTT 


GAA 


AAA 


ATG 


CTT 


CCA 


ATT 

ATT 


GCT 


/"AT 

GAT 


TTT 


XZ4y 


Leu 


Phe 


cys 


Glu 


val 


cys 


Val 


G 1 U 


Lys 


Met 


Leu 


Pro 


1 1 e 


A n -I 
A la 


Asp 


pne 








"IOC 

185 








lyo 










1 QC 








GAT 


CCT 


AAT 


GAA 


TTT 


GAA 


GGC 


/"AT 

CAT 


GTA 


TTG 


A /-/- 

ACC 


A A ^ 

AAG 


III 

TTT 


/" A A 

GAA 


T 1 G 


^ A A 

tiAA 


XZ J/ 


Asp 


Pro 


Asn 


G 1 U 


Phe 


G 1 U 


G 1 y 


Hi s 


va 1 


Leu 


Tnr 


Lys 


pne 


G 1 U 


Leu 


(3 1 U 






200 
















£.1\J 










CCA 


AGT 


TGT 


GAT 


ACT 


A 1 1 

ATT 


1 1 /~ 

TTG 


AT 

GAT 


^ A A 

CAA 


/ — 1 — r 

CTT 


T I G 


LLC 


Af^ A 

ACA 


ATA 
A 1 A 


\3 \ L 


n — r 


X 34 J 


Pro 


Ser 


Cys 


Asp 


Tnr 


1 1 e 


Leu 


Asp 


G 1 n 


Leu 


Leu 


Pro 


Tn r 


xl a 

X 1 e 


va 1 


G 1 y 












•5 OA 
liX) 




















GAG 


AGT 


111 

TTT 


ATC 


TAC 


GGT 


GCT 


ATC 


GTA 


/"AT 

GAT 


GCC 


AAA 

AAA 


ALA 


GL 1 


f AC 


C AT 

LA 1 


Xjy J 


G 1 U 


Ser 


Phe 


1 le 


Tyr 


G ly 


A n -i 
A 1 a 


1 1 e 


Val 


Asp 


a1 -» 

A 1 a 


Lys 


Tn r 


a1 n 

A 1 a 


G 1 U 


|_| -I c- 

HI S 




230 








IDC 








240 












GCT 


GCT 


GGT 


ATG 


ACC 


GCA 


ATG 


CAG 


ACT 


^ f 

GCC 


ACT 


/* A T 

GAT 


AAT 

AAT 


GCT 


A A 

AAG 


AAA 

AAA 


X44X 


Ala 


Ala 


Gly 


Met 


Thr 


Ala 


Met 


Gin 


Thr 


Ala 


Thr 


Asp 


Asn 


Ala 


Lys 


Lys 










250 










255 








260 






ATA 


ATT 


AAC 


GAT 


TTA 


ACA 


ATT 


CAA 


TAC 


AAC 


CGT 


GCA 


CGT 


CAA 


GCA 


GCC 




He 


He 


Asn 


Asp 


Leu 


Thr 


He 


Gin 


Tyr 


Asn 


Arg 


Ala 


Arg 


Gin 


Ala 


Ala 










265 










270 






275 








ATT 


ACT 


CAG 


GAA 


ATC 


ACT 


GAG 


ATT 


GTT 


GGC 


GGT 


GCT 


AGT 


GCA 


CTT 


GAA 


X J J / 


He 


Thr 


Gin 


Glu 


He 


Thr 


Glu 


He 


val 


Gly 


Gly 


Ala 


Ser 


Ala 


Leu 


Glu 








280 










285 






290 










TAGCTAGAGA 1 


1 1 1 G 1 C II GA T1 


ITGACATAC AATAAAAAGG 


GATGATTGTC ATCCAGAAAA 


XDy / 


CTTCATAAGG AGAAAACA 


ATG 


AGC 


TCA 


GGC 


AAA 


ATT 


GCT 


CAG 


GTT 


GTT 


GGT 


1648 












Met 


Ser 


Ser 


Gly 


Lys 


lie 


Ala 


Gin 


val 


val 


Gly 














1 






5 










10 




CCT 


GTT 


GTA 


GAC 


GTA 


GCG 


TTT 


GCA 


ACT 


GGC 


GAT 


AAA 


CTT 


CCT 


GAG 


ATT 


1696 


Pro 


val 


val 


Asp 


val 


Ala 


Phe 


Ala 


Thr 


Gly 


Asp 


Lys 


Leu 


Pro 


Glu 


He 










15 










20 




25 








AAC 


AAT 


GCA 


TTG 


GTC 


GTT 


TAC 


ACT 


GAG 


AAG 


AAA 


AGT 


CTT 


AGA 


CGG 


ATG 


1744 


Asn 


Asn 


Ala 


Leu 


val 


val 


Tyr 


Thr 


Glu 


Lys 


Lys 


Ser 


Leu 


Arg 


Arg 


Met 








30 








35 






40 






1792 


GTG 


CTC 


GAA 


GTA 


GCT 


TCG 


TTG 


AAA 


CTT 


GGA 


GAA 


GGT 


GTG 


GTT 


CGT 


ACC 


val 


Leu 


Glu 


val 


Ala 


Ser 


Leu 


Lys 


Leu 


Gly 


Glu 


Gly 


val 


Val 


Arg 


Thr 






45 










50 






55 










1840 


ATT 


GCC 


ATG 


GAA 


TCT 


ACT 


GAT 


GGA 


TTG 


ACT 


CGT 


GGG 


CTA 


GAA 


GTT 


CTG 


He 


Ala 


Met 


Glu 


Ser 


Thr 


Asp 


Gly 


Leu 


Thr 


Arg 


Gly 


Leu 


Glu 


val 


Leu 




60 










65 






70 








75 


1888 


GAC 


ACA 


GGT 


CGT 


CCA 


ATC 


AGT 


GTT 


CCT 


GTT 


GGT 


AAA 


GAA 


CTT 


CTT 


GGA 
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Asp Thr 


Gly 


Arg 


Pro 


il e 


Ser 


val 


Pro 


Val 


G 1 y 


Lys 


/-1 1 1 
G 1 U 


Leu 


Leu Gly 


80 










85 










90 




CGT GTC 


TTT 


AAC 


GTG 


CTT 


GGA 


GAT 


ACC 


ATT 


GAC 


ATG 


GAA 


GCA 


CCT 


TTT 
Phe 


Arg val 


Pne 


Asn 


Val 


Leu 


Gly 


Asp 


Thr 


lie 


Asp 


Met 


G 1 U 


A 1 a 


Pro 




95 






100 










1 AC 

105 






GCA GAT 


GAT 


GCA 


GAG 


CGT 


GAA 


CCA 


ATT 


CAT 


AAA 


AAA 


GCA 


CCT 


ACC 


TTC 


Ala Asp 


Asp 


Ala 


Glu 


Arg 


Glu 


Pro 


lie 


His 


Lys 


Lys 


Ala 


Pro 


Thr 


Phe 


110 








115 










120 








GAT GAA 


TTG 


TCA 


ACA 


AGT 


ACT 


GAA 


ATC 


CTT 


GAA 


ACA 


GGG 


ATT 


AAA 


GTT 


Asp Glu 


Leu 


Ser 


Thr 


Ser 


Thr 


Glu 


lie 


Leu 


Gl u 


Thr 


G ly 


He 


Lys 


val 


125 










130 










135 










ATC GAC 


TTG 


CTT 


GCC 


CCT 


TAT 


CTT 


AAA 


GGT 


GGT 


AAA 


GTC 


GGA 


CTT 


TTC 


lie Asp 


Leu 


Leu 


Ala 


Pro 


Tyr 


Leu 


Lys 


Gly 


Gly 


Lys 


va 1 


G ly 


Leu 


Phe 


140 








145 








150 










155 


GGT GGT 


GCC 


GGT 


GTT 


GGT 


AAG 


GCC 


GTT 


CTT 


ATT 


CAA 


GAG 


CTG 


AAT 


CAC 


Gly Gly 


Ala 


Gly 


val 


Gly 


Lys 


Ala 


val 


Leu 


He 


Gin 


Glu 


Leu 


Asn 


His 




160 






165 










170 




AAC ATT 


GCT 


CAA 


GAA 


CAC 


GGT 


GGC 


ATT 


TCC 


GTG 












Asn lie 


Ala 


Gin 


Glu 


His 


Gly 


Gly lie 


Ser 


Val 
















175 








180 

















1936 
1984 
2032 
2080 
2128 
2161 



<210> 10 
<211> 914 
<212> DNA 

<213> phaffia rhodozyma 
<400> 10 

GAATTCTCAA CCTTGAGGGT GACTCCAAGG TCGCTCTTGT CTTCGGACAG ATG AAC 56 

Met Asn 

GAG CCC CCG GGT GCT CGA GCC CGA GTC GCT TTG ACT GGT TTG ACC ATC 104 

Glu Pro Pro Gly Ala Arg Ala Arg val Ala Leu Thr Gly Leu Thr lie 

185 190 195 200 

GCC GAG TAC TTC CGA GAC GAG GAA GGA CAG GAT GTC TTG CTT TTC ATC 152 

Ala Glu Tyr Phe Arg Asp Glu Glu Gly Gin Asp Val Leu Leu Phe lie 

205 210 215 

GAC AAC ATT TTC CGA TTC ACC CAG GCC GGT TCT GAG GTG TCT GCC TTG 200 

Asp Asn lie Phe Arg Phe Thr Gin Ala Gly Ser Glu val Ser Ala Leu 

220 225 230 

CTT GGT CGA ATT CCC TCC GCC GTC GGA TAC CAG CCC ACT CTT TCC ACC 248 

Leu Gly Arg lie Pro Ser Ala val Gly Tyr Gin Pro Thr Leu Ser Thr 

235 240 245 

GAT ATG GGA GGT ATG CAG GAG CGA ATT ACC ACC ACC AAG AAG GGA TCC 296 

Asp Met Gly Gly Met Gin Glu Arg lie Thr Thr Thr Lys Lys Gly Ser 

250 255 260 

ATC ACT TCC GTC CAG GCC GTC TAC GTG CCT GCT GAT GAT TTG ACC GAT 344 

lie Thr ser Val Gin Ala Val Tyr val Pro Ala Asp Asp Leu Thr Asp 
265 270 275 280 

CCT GCC CCC GCC ACC ACC TTC GCC CAC TTG GAC GCC ACC ACT GTG TTG 392 

Pro Ala Pro Ala Thr Thr Phe Ala His Leu Asp Ala Thr Thr val Leu 

285 290 295 

TCT CGA GGT ATC GCT GAG TTG GGT ATC TAC CCC GCT GTC GAT CCC CTT 440 

Ser Arg Gly lie Ala Glu Leu Gly lie Tyr Pro Ala Val Asp Pro Leu 

300 305 310 

GAT TCT AAG TCC CGA ATG CTC GAC CCC CGA ATT GTC GGA CAG GAG CAC 488 

Asp Ser Lys Ser Arg Met Leu Asp Pro Arg lie val Gly Gin Glu His 

315 320 325 

TAC GAC ATC GCC ACC AAG ACC CAG AAG ATC CTC CAG GAC TAC AAG TCC 536 

Tyr Asp lie Ala Thr Lys Thr Gin Lys lie Leu Gin Asp Tyr Lys Ser 

330 335 340 

CTC CAG GAT ATC ATT GCC ATT CTT GGT ATG GAT GAG TTG TCT GAG GAG 584 

Leu Gin Asp lie lie Ala lie Leu Gly Met Asp Glu Leu Ser Glu Glu 
345 350 355 360 

GAC AAG TTG ACC GTC GAG CGA GCC CGA AAG ATC CAG CGA TTC ATG TCG 632 

Asp Lys Leu Thr Val Glu Arg Ala Arg Lys lie Gin Arg Phe Met Ser 
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365 








370 










5 / J 




DoU 


CAG 


CCT 


TTC 


GCT 


GTC 


GCT 


CAG 


GTC TTC 


ACT 




ATC 


GAG 


GGA 


A 

AAu 


1 1 


Gin 


Pro 


Phe 


A 1 a 


Va 1 


Ala 


G 1 n 


val Phe 


Thr 


G 1 y 


lie Glu Gly 


Lys 


Leu 










380 








385 








390 






/ C.O 


GTT 


CCC 


TTG 


AAG 


ACT 


ACT 


TTG 


GAG TCC 


TTT 


AAQj 


GAG 


CTT 


CTT 




CCA 


val 


Pro 


Leu 


Lys 


Thr 


Thr 


Leu 


Glu Ser 


Phe 


Lys 


Glu 


Leu 


Leu 


Ser 


o 1 y 








395 








400 






405 








776 


GCC 


TGC 


GAC 


CAC 


CTC 


CCT 


GAG 


TCT GCT 


TTC 


TAC 


ATG 


GTT 


GGT 


GAC 


ATC 


Ala Cys Asp 


His 


Leu 


Pro 


Glu 


Ser Ala 


Phe 


Tyr 


Met 


val 


Gly 


Asp 


He 






410 










415 








420 










824 


GCT 


GAT 


GTC 


AAG 


GCC 


AAG 


GCT 


GCT GCC 


CAG 


GCT 


AAG 


GAG 


TTG 


GCT 


GCT 


Ala 


Asp 


val 


Lys 


Ala 


Lys 


Ala 


Ala Ala 


Gin 


Ala 


Lys 


Glu 


Leu 


Ala 


Ala 




425 






430 








435 










440 


884 


TAAGAGAAGA GTTGTCGAAT GTGTTI 


rCGAG GTGTCAGAGT 


TGT( 


ITTTI 


rAT GAATGTTTCT 



ATCTCCTTAA AAAAAAAAAA AAAAAAAAAA 914 

<210> 11 
<211> 375 
<212> DNA 

<213> Trichoderma reesei 
<400> 11 

TACTCGAAGA ATTCGGCACG AGGCTGATTG CTCTCGGTCA TCTGCCAAG ATG TTC 55 

Met Phe 
260 



AAG AGC 


GGC 


GTT 


TCG 


TCC 


CTC 


GCC 


AGG 


GCT 


GCC 


CGC 


CCA 


TCA 


ATT 


ACC 


103 


Lys ser 


Gly 


val 


Ser 


Ser 


Leu 


Ala 


Arg 


Ala 


Ala 


Arg 


Pro 


ser 


He 


Thr 






265 








270 










275 




151 


GCT CGA 


CGA 


GCT 


ATC 


CGA 


CCA 


GCC 


TTC 


CCT 


CGA 


ACC 


CCC 


CTC 


GCG 


AGG 


Ala Arg 


Arg 


Ala 


He 


Arg 


Pro 


Ala 


Phe 


Pro 


Arg 


Thr 


Pro 


Leu 


Ala 


Arg 




280 








285 










290 






199 


CTT GCC 


AGC 


ACC 


CAG 


AGC 


GTC 


GGA 


GAT 


GGC 


AAG 


ATC 


CAC 


CAG 


GTC 


ATT 


Leu Ala 


Ser 


Thr 


Gin 


ser 


val 


Gly 


Asp 


Gly 


Lys 


He 


His 


Gin 


val 


He 






295 










300 




305 








247 


GGT GCC 


GTC 


GTC 


GAC 


GTC 


AAG 


TTC 


GAC 


ACC 


GCC 


AAG 


CTG 


CCT 


CCT 


ATC 


Gly Ala 


val 


val 


Asp 


val 


Lys 


Phe 


Asp 


Thr 


Ala 


Lys 


Leu 


Pro 


Pro 


He 




310 








315 










320 










295 


CTG AAC 


GCC 


CTG 


GAG 


ACC 


ACC 


AAC 


AAC 


AAC 


CAG 


AAG 


CTG 


GTC 


CTC 


GAG 


Leu Asn 


Ala 


Leu 


Glu 


Thr 


Thr 


Asn 


Asn 


Asn 


Gin 


Lys 


Leu 


val 


Leu 


Glu 




325 








330 










335 








340 


343 


GTG GCT 


CAA 


CAC 


TTG 


GGC 


GAG 


AAT 


GTC 


GTT 


CGC 


TGC 


ATT 


GCC 


ATG 


GAC 


val Ala 


Gin 


His 


Leu 


Gly 


Glu 


Asn 


val 


val 


Arg 


cys 


He 


Ala 


Met 


Asp 










345 








350 






355 







GGA TCC GAG GGT CTC GTC GTGGTTCCAA GGCA 375 

Gly Ser Glu Gly Leu Val 
360 
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